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Outline

v'What is a beam loss monitor(BLM) system?

v
v
v

Describe Helium lonization beam loss monitor
Recycling Integrator for the signal processing

~ield Programmable Gate Array (FPGA)-based

Time-to-Digital Converter (TDC)

v Show a brief display of the entire BLM system
v’ Test of the FPGA-TDC



Beam loss monitor system

* The BLM systems are designed for
measuring beam losses around an
accelerator or storage ring.

* These systems give a useful beam
diagnostics and machine protection from

radiation damage.



He-lonization Chamber Beam loss monitor
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Electronics(Recycling Integrator)

*¢*Operation in air and high vacuum

**Operates from 5K to 350K Fill port
s»Stainless steel vessel, 120cm3, filled with He-gas
s*He-gas filling at 1.0- 1.5 bar pressure

*»Sensitivity: 1.9 pA/(Rad/hr)
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**Readout via current-to-frequency converter (1.9 Hz/(Rad/hr)) and

FPGA-TDC
s Pulses can be sent through long cables
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Recycling Integrator
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It generates pulses from current signals
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Ch 1 represents input current, Ch2
output pulses from the recycling
integrator
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* Field programmable gate

array(

can be reconfigured after
its fabrication.

e Quart

software.

A.  FPGA-based TDC

* |s needed to measure
time between pulses to
increase resolution over
standard digitalization.

FPGA) is a device that

* Time-to-Digital
Converter(TDC) gives a
time resolution of 1 ns.

us Il as the design
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Typical digitalization Digitalization with the FPGA



Top View of the Cyclone Ill FPGA Starter Board

FPGA Core Power
Measurement (JP6)

2.5V I/O Power
Measurement (JP3)

\\ 1-MB SSRAM (U5) ‘

Afery Cpoione W Evel Bosard
g ot — = r =113 14

M=

DC Power
Input (J2)

Power Switch

(SW1) —= -

16-MB  [GYIR{I T}
Parallel  EEICERE

Flash (U6) \
HSMC
usB Connector (J1)
Connector '

J3) —*=

Flash LED

/ Reconfigure

JTAG Header (J4) // pir;ﬂ gﬁtstitns User Push Button Switches
/ User LEDs
32-MB 4
DDR SDRAM (U4) 50-MHz \

Syst Clock
ysiem e Light-emitting diodes

Aug. 2011, D. Perea SRF beam loss monitor system 7



Cryogenic beam loss monitor system display

Recycling Integrator

[l Cryo-Feed Thru
He Ion Chamber Assuming the Feed Through BNCs
shields are grounded BPI DDA
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Output signal

l Text file using control
panel

Low-voltage differential(digital) signaling

)

Excel file for analysis
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&

, Objective

Increase the output from a single to multiple (8)
channels in the FPGA-based TDC.

* Single channel design
e Schematics (New Blocks)



Quartus Schematic diagram

functionality of the extension

Access the SSRAM memory which writes
and read the pulses from the chamber.

Button 4 is the
‘ switch to start

the process

!

A temporary

storage is
needed.

rlx\

Clock
inputs
\_ J

Counters

( Terasic \

Control
Panel to
read out

\_ text file )

/ Counters,

clocks as
input for
each channel

SINGLE CHANNEL
TDC block, 2

8 X storage
blocks(leading
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RESULTS
Single Channel
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FPGA readout from AO beam line Closest view of the first swipe of
when a magnet was swiped the magnet. Beam loss was seen
twice. at 1 Hz frequency.

Aug. 2011, D. Perea SRF beam loss monitor system 11



RESULTS
Eight Channels
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CONCLUSION & FUTURE WORK

* From the results we can conclude that the
objective is partially achieved due to missing
of acceptable standard deviations from three
of the eight channels.

* Find the exact problem in channels 3, 4, and 8.

* The final test for the extension will be reading
output from the He-lonization chamber.
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Any Questions?
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